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(54) yCTPORCTBO flilfl PACUIHPEHMfl 
CKB/OKMH 

(97) HaoSpereHHe othocmtca k ropnofl npoM- 
tm M crpoifrenbCTBy m m.6. McnoAb3oaaHO aha 

COOpyKBHMA CKBdKMH nOA npenATCTBMAMM 

icax c OAHOBpeMeHHoft npouiaAJcoA xoxyxa 

MAM Tpy60npOBOAB. TBK M 663 npOKABAKM. 



UeAb - noBbitifemte HaAexexocTM patiom. Yct- 
P0(lCTB0C0AepAtMTTpy6y-AMAepfril) 1, xoxcyx 

00 9. npMBOAHoA baa 2 m pa6wnfl opraH (PO). 

nOCAOAHMA BUnOAHBH B BMA6 KOHMHOCKOfO 

pacieaTUBaioiuero MexaHM3Ma, if a tueflxax axc- 
MBHTpMicoBoro BdAa 3 KOToporo pacnoAOAceHu 

K0HMM6CKM8 K8TKM 5. FlpOAOAbMbie OCM K8TK0B 

5 pacnoAOxceHU noA yrAoM x ocm PO. Baa 2 
CKpGiuioH c PO m paaMemeH c bo3moachocti;io 
BpauteHHA b Til 1 mam b K9» Oamh kohbm PO 

C06AMH6H C B03MQ*HOCTblO BpdUJOHMA Til 1 M 

ApyroA -cK9. Pe6pa 10 pacnoaoxceHu cmm- 

MBTpMMMO OTHOCMTOAbHO OCM PO, M MX KOHlJbl 

3axpenAeHfci hq napyKHux noaepxMocTBx Til 

1 m K9. npM BpameHMM BQna 3 apautaeTCA m PO, 
a aro xbtkm 5 o&carueawTCfl no 3a6oio pacujm- 

pABMOfl CfcBttXMWM, npOMSBOAA yflAOTHBHMO 

rpyMTa b paAMdAbHOM HdnpaBABHMM. npM 
bctpbmb c saAyMOM pe6pa 10 babbambbiot ero 
b rpytfT mam paapytuaipT. 3 ma. . 
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H3o6peTe>me oTHOcnrc* * ropMOft npo- 

MUUJ/ieHHOCTM M CTpOMTBnbCTBy M MO*BT 6UTb 

Mcnoiit»309aHO An* coopyxeHwn cxbbjxmh noA 
npen»TCTBMflMM, xax c oahobpbmbhhoA npo- 
xnaAxofl xoxyxa mam TpyGonpoaoAa, Tax m 6e3 
npoxnaAKM. 

Uenb M3o6pereHm - noBwuieHMB HaAe*- 
hoctm pa6om. 

Ha ♦mt.I noKaaatta cxeMa cTpowTdibCTBa 

KpMBOilMHBAHOft CKBdXMHfcl C OAHOBpCMCHMOft 

npoKABAKOf) TpySonpOBOAa; Ma <J>mi\2 - ycr- 
poflc rao, npoAO^bH wA paapea; Ha $i*r.3 - paa- 
pea A-A hb $Mr.2. - 

YCTpOACTBO AAA pBCUIMpCHMJI CXBBXMH 

coA.epxMTTpyQy-jiMAep 1. a xoropo* ycTBHOB- 
jicm Ha npoMeacyiWHbix onopax (ne no*a33Hu) 

C BO3MO*H0CTW0 BpaiACHMJI npMBOAHOft BBil 2. 

Pa(x*MA opran Buno/ineH b bmac pacxaTuea- 
iQtuero MexaHM3Md c skcmcmtphkobum bb/iom 
3, Ha uieftxax 4 xoroporo pacnonosxeHU xohm- 

SeCXMB K0TKM 5, nOOAOnbHUB OCM CMMMGTpMM 

pacnonoxenu noAyrnoM 1-6° x npOAonbnoft 
ocm pa6oMero opraHa tbkmm o6pa30M, MTO-npM 
spaiueHMM eana 3 kbtkm 5 xarnTcn b aa6oe 
cxBaxcMHu no cnnpann Boxpyr npOAonbnoft 
ocm. YxaaaHHUfl ynwi onpeAenner tuar xanca 5 
- nonasyero aa oamh oSopor Boxpyr npoAPnb- 
hoA ocm pafotero opraHa. Oamh xoneu Bana 3 

XMHCMBTMMCCXM CBA33H C npMBOAHbJM B3A0M 

2, HanpMMcp, nocpcACTBOM My$Tu 6 m ycTa- 
Hoanen c aoaMoxHOCTbio BpamenM* hb noA- 

UJMnHMKOBOfl OnOpB 7 OTHOCMTOflbHO 

Tpy6u*/iMAepa 1. ApyroA kohbu aana 3 ycTa- 

M0BA6H C B03M0*HOCTbX> BpatUBHM* B 0M>p6 

8 Ann pa6oHcro opraHa, xoropan pacnonoxe- 
hs BHyTpM npoxnaABaaeMoro xoxyxa 9. Tpy 
6a*jtMAep 1 m xoxyx 9 cocamhohm mbxay 
coGoA peSpaMM 10. kotopuo pacnonoxeHbi 

CMMMOTpMHHO OTHOCMTO/lbHO npOAOflbHOA OCM 

patSoMero opraHa m oxbbtu bb x>t paGowA op- 
ran. KaxAoe pe6po 10 oahmm kohuom i aaxpen- 
neno, nanpMMep, c noMouibX) caapxM Ha 
' BHeuiHeA foxoBOft noBcpxHocTM Tpy6u*AMAe- 
pa 1 . a ApyruM xohuom - na BHeuineA 6okoboA 
noBepxHOcm xoxyxa 9. AnaMetp kohmmbckmx 
xancoB 5 pacKaruBaiomero MexaHM3Ma yaenH- 
HMBaorcn or Tpyfiu-AMAepa x xoxyxy 9. npM- 
boahoA Ban 2 ppmboamtca bo Bpamenne or 
Gypoaoro cranna 11. xoropwA ycraHoaneH c 
bo3m6xhoctvk> nepeMemeHMH no paMa 12. yc- 

TBM0BII8HH0M B pa60H6H K0T/10B3H8 13.KOXyX 

9 moxbt noAAepxMBdTbCfl Wa flecy c no- 
MombK). HanpMMep, TpyeoyxnaAMMKOB (hb no- 

. RBSaHbl). 

YCTpOACTBO AAA paCUIMp6HMII CXBBXMH 
MOXBT MMOTb MHBBHTapHMO C6KUMM 14 M 15, 
C0BAHH6HHUB COOTBOTCTBBHHO C TpyOOfl-flM* 

AepoM 1 m c xoxyxoM 9, HanpMMOp. c no- 
MOtubio caapxM. 



yCTpOf^TBO AAB paCUJMpeHM* CKBdXMM 

pa6oT8BT cneAyx>uvMM o6pa30M. 

143 pa6oMoro xomoBaHa 13 c noMOiubio Gy- 
poBoro CTanxa 11 npoOypMBdOTcn nMOHepnasi 
5 cxBd)KMHa ao auxoAa Tpy6w-/iMAepa 1 hb no- 

BepXHOCTb B npMCMHOM KOTJI06BH0 (HB nOKd- 

aaH). K xoHuy Tpy 6bi-/iMAe pa 1 BMecroCypOBOfl. 

rOHOBKM npMCOOAHHfllOT MHBdHTBpHyK) C6K- 
UMIO 14, X KOHUy CBKUMM 15 .npMC0eAHH«X)T 

10 xoxcyx 9, noAAepxMBaeMuA TpyfoyxA^AMMxa- 
mm. 3aieM BKAionaioT npMBOA BpauieHM* Gypo- 

BOrO CTBHXa'11, KOTOpblft npMBOAMT BO 

BpauieHMe npMBOAHOd Ban 2 m xm hombtmwocxm 
coeAMHQHHMft c hmm Ban 3 pa6oMero oprana. 
15 npM. BpatAOHMM aana 3 xbtxm 5 oOxoruBawrrcii 
no aaOox) paciuMpneMoA cxbb)kmhu, npoM3BO- 
Afl ynnoTHBHMO rpywa a paAHanbHOM nanpaa* 
neHMM, ocy mecTanfln npoTacxMBaHMB aa co6oA 
20 xo)xyxa 9. B cnysae h eo6xo ahmoctm AononHM- 
TcnbHoe ycMHMe An» npotacxMBBHMH xoxyxa 9 . 

MOXHO C03A3B3Tb nOAdTHMKOH OypOBOrO 

CT3HK3 11, kotopuA nepeAaet ycMnne Mepea 
TpyGy-nMAep 1 m pe6pa 10 xoycyxy 9. npM btom 
25 pa60MMft opran pa3rpy*eH or ocesux ycMnMft 
noAapiMxa 6ypOBoro CTanxa 11. npM BcrpeMB 
pa6o*iero opraHa, HanpMMep, c aanyHOM xaTKM 

5 BA3B/1MB3XXT BrO B rpytfT, BCnM h03BOn5IKXT 

pa3M6pu BanyHa. Earn paaMepu eanyna ho 
30 no380/inK)T xaTxaM 5 BAaBMTb ero b rpyHT. to 
bo oaaMMOAeAcTBMe BCTynax>T pe6pa 10, koto- 
pue npeAOxpaHJiKxr kbtkm 5 m secb pbGommA 
opraH ot nonoMox. npM btqm paccTosiHwe 
Me)XAy cocbahmmm peOpaMM 10 no nepMMBtpy 
35 p56osero opraHa onpeAenneTcn pacMBTHUM 
nyTeM c ywron xapaxrepMctHKM rpyHra, ahb- 
MBTpa pacuiMpneMoA cxeaxMnw, yrna xbnyc- 
koctm xaTKOB 5 m mx xonwecTBa. PoCpa 10 
BocnpMHMM8x>T na ce6» M3rM6ax>it|MA MO- 

40 M6HT, B03HMXaX)lUMA npM BnMCUBdHMM CMCT0- 

mu Tpy6a-nMAep 1-xoxyx 9 a aaAannyio 
xpMBonMHeftHyto TpaexTopMK), npoAOxpaHfla 
ot yxa3dHHux Harpy 3ox pa6owA opran, hto 
AononHMTenbHO nofiuuiaer HaA&KHOCTt* ero 
45 pa6oTM. 

flpM pacumpBHMM cxaaxMHU 6ea npo- 
xnaAKM icoxyxa 9 ycrpoftCTBO pa6oraer anano- 
tmmho. B 3tom cny^ido xoxyx 9 ho 

n pMCOBAMHA KIT X MH BBMTdpHOA CBKUMM 15 M 

50 nocneAHAa npM nepeMetuenMM ycTpoAcrea a 
rpyHT o BunoflHfler ponb CTa6MnM3aropa hb- 

npaB/tCHM» paCIUMpeHMII. CtB M3BUMM hb- 

npasneHMfl pacutMpneMoA ckbbxmhw 
cnoco6cTByeT Taxxo m nanMHMe peOep 10. B 
55 A3 whom cnynaa BxnxmeHMB npMBOAa noAarMM- 
xa GypoBoro cranxa 1 1 moxho hb npoM3BO; 

AMTb. 

OopMyna M3o6peTeHMn 
YcrpoftCTBO Ann pacuiMpoHMn ckbbmmh. 
8Kmosax)iuee Tpy6y-nMAep. xoxcyx, pafaHMfl 

OprdH, OAMH K0H6M KOTOporO COBAMMBH C Tpy- 
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6oa-AMAepoM. a APV"X» - o xoxcyxoM c B03- 
MOXHocTbio upameHwi. m iipmboahoA Ban. 
citpeo/ieHH«« c paCowM opraHOM. ommhb- 
nmeecii tcm. mto, c uenwo hosMuieMMn 
HaaexKocTM e paGoTB. pa60M*»« opraM Bunon- 

H6H B BMflO KOHMSeCKOrO p8CKaTMB8lOUierO 

praxaHMSMa c 3kcubmtpmkobwm bbaom m c ko- 

HtneCKHMM KBTKa^. yCT8H0B/l6MMMMM H8 



3KCUBHTpMKOBOH BBfiy. M npOAOnWHMB OCH KO- 

Topux pacno/ioxceHu noA yr«OM r npoAPJiMioA 
och pafowro oprana. npw btom ycrpoftcrao 
chbOxbho peCpaMH. cmmmbtpmmho pacnonor 

X6HHUMM OTHOCMTBAkHO npOAOSbHOA OCH OB* 

Oosero opraHa. kohuu xoropux aaxpefuieHU 
H8 HapyxHux noBepxMoewx TpyOu-JWAepa * 

Koxcyxa f 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A— A section in Fig 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 



1698413 
6 



the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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